Abstract. In this paper, a theoretical model of electrostatic discharge induced by high power microwave is established. The mechanism of secondary electron multiplication is analyzed. The secondary electron emission ratio of different materials are compared, and the influence of the electron impact voltage on secondary electron emission ratio is discussed, then we get the change curve of the second electron emission ratio of the different materials. The motion of electrons between two metal surfaces under the action of microwave is analyzed, the velocity of the electron collision on metal surface and the vibration equation of the electrons between two metal surfaces are obtained.
Introduction
Electrostatic discharge (ESD) is a transient charge transfer phenomenon usually occurring between two or more bodies which have different potentials [1, 2] . ESD events can interfere with the device or equipment by the current and the associated transient electromagnetic fields [3] . When a high power microwave passes through the surface of a metal or dielectric material, field emission electrons are produced by the surface local field enhancement effect due to the unsmooth surface of the metal or dielectric material [4] . And the field emission electrons induce the release of the gas inside the metal or dielectric material and form a high pressure gas layer on the surface. The gas molecules are ionized and discharge occurs in the gas layer, and the ions and electrons in the high pressure gas layer are accelerated to obtain energy under the action of strong local electromagnetic field, and the impact on the surface of metal or dielectric material produces secondary electron emission which increases the surface pressure and ionization ratio [5] . It is a more complex physical process that contains a series of physical phenomena, such as seed electrons emission, secondary electrons emission, multipactor effect and etc. It is these phenomena that cause electrostatic discharge between the surfaces of metal or dielectric material.
The goal of this paper is to establish a theoretical model of electrostatic discharge induced by high power microwave. The structure of this paper is as follows. In Section 2, the principle of the model of electrostatic discharge induced by high power microwave is introduced in detail, and two-surface multipactor discharge is analyzed simultaneously. In Section 3, a final discussion is briefly carried out to summarize the main conclusions of this paper.
The Model of Multipactor Discharge Secondary Electron Multipactor Effect
In reference [6, 7] , Vaughan et al. have proposed an empirical formula describing the material characteristics of secondary electron emission yield. And the secondary electron emission rate δ can be expressed as the following formula   
and the value of V0 is taken as 12.5 V, Vi is the electron impact voltage, V max is the value at the maximum δ max of the secondary electrons emission ratio. Therefore, different materials have different secondary electron emission ratio.
For copper, V max =600 V and δ max =1.3, the change curve of the second electron emission ratio of the material is shown in the Figure 1 . For alumina, V max =400 V and δ max =2, the change curve of the second electron emission ratio of the material is shown in the Figure 2 . According to Figure 1 and Figure 2 , the change range of secondary electron emission ratio of copper is greater than that of alumina, and the maximum secondary electron emission ratio of copper is less than that of alumina.
Multipactor Discharge Induced by High Power Microwave
We assume that the multipactor discharge induced by high power microwave occurs between two metal plates, and the two metal plates are l meters apart, as shown in the (6) Where m e represents the electronic quality, e is the amount of electronic charge, and E 0 is the amplitude of the microwave E=E0cos(ωt), ω=2πf represents the frequency of microwave. We assume that the initial velocity of the electron in the direction of y axis is v0, then the initial condition satisfies the following formula 
Summary
This paper mainly studies the multipactor discharge between two metal surfaces induced by high power microwave, and a theoretical model of electrostatic discharge induced by high power microwave is established. Then the influence of the electron impact voltage on secondary electron emission ratio is discussed, and the secondary electron emission ratio of different materials are compared, we get the change curve of the second electron emission ratio of the different materials, and we find that the change range of secondary electron emission ratio of copper is greater than that of alumina, and the maximum secondary electron emission ratio of copper is less than that of alumina. Through analyzing the motion of electrons between two metal surfaces under the action of microwave, we establish a model of multipactor discharge between two metal surfaces induced by high power microwave, and we obtain the velocity of the electron collision on metal surface and the vibration equation of the electrons between two metal surfaces, and we get the expression of the metal surface voltage.
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